Summary. The concentration of spermatozoa in the rete testis fluid of rats increased gradually with age and reached adult levels at about 250 g body weight, whereas fluid secretion per unit weight of testis reached adult rates at a body weight of about 100 g. Unilateral castration had no effect on the weight ofthe remaining testis or on its fluid secretion; sperm concentration in rete testis fluid was only affected in very young rats. Local heating of the testes of rats was followed by a fall in the sperm concentration in rete testis fluid beginning between 6 and 10 days, and lasting until 39 days, after heating. This fall was associated with a decrease in testis weight which persisted after the concentration of spermatozoa in rete testis fluid had returned to normal. However, there was no change in fluid secretion per unit weight of testis, nor was there any change in the concentration of inositol, glycine or potassium in rete testis fluid.
INTRODUCTION
The deleterious effects of increased temperature on the function of the testis are now well known (for references, see the recent reviews by Waites & Setchell, 1969; VanDemark & Free, 1971 ). Recently, it was shown that in rams the number of spermatozoa leaving the testis in rete testis fluid was normal for about 21 days after heating but thereafter fell dramatically, although the fluid itself continued to flow at normal rates (Setchell, Voglmayr & Hinks, 1971) .
Because of the difficulties inherent in the techniques used, these results were based on only six animals, and it seemed desirable to extend these observations using more animals and, at the same time, to obtain data on another species. Rete testis fluid can now be collected from rats (Tuck, Setchell, Waites & Young, 1970) , but before the experiments to study the effects of heat on the testis could begin, it was first necessary to establish when the concentration of spermatozoa in the rete testis fluid reached adult levels so that sexually mature rats could be used. Some observations have also been made on the effects of unilateral castration on fluid secretion and sperm production by the remaining testis.
MATERIALS AND METHODS
White rats of Wistar and Sprague Dawley (C.S.E.) strain were used. They were kept in a room at 20°C and fed commercial rat cubes ('Oxoid' Diet 41B) Fluid was collected from the distended rete testis 24 hr later under pentobarbitone anaesthesia. A number of control rats were correspondingly pre¬ pared. The fluid was collected into pre-weighed tubes containing 0-5 ml of 0-9% NaCl with 0-01% Triton-X-100 to prevent the spermatozoa clumping together and thus making counting impossible. When sufficient fluid (0-02 to 0-2 ml) had been collected, the catheter was withdrawn and both testes were removed, weighed and dried. The fluid accumulating in the testes was calcu¬ lated as described by Setchell (1970) (1963) . Diluted fluid (0-2 ml) was dried over silica-gel and the residue taken up in 20 µ\ water. Dry pyridine (0-5 ml) was added then 150 mg solid p-nitrobenzoyl chloride. The precipitate was dissolved by the addition of chloroform (3 ml) and the colour measured at 490 nm.
RESULTS

Effects of age
As previously observed (Setchell, 1970) , secretion of fluid by the testis was indicated by the increase in weight or water content after EDL, and began when the testis attained a weight of about 0-5 g at a body weight of about 90 g. Thereafter, fluid secretion per unit weight of testis rapidly reached adult rates.
Fluid collected from the rete testis of rats weighing about 90 g was almost devoid of spermatozoa which only appeared in the fluid from rats weighing about 150 g or more. The control testis weight (Text- fig. 2 ) and the concen¬ tration of spermatozoa continued to increase with body weight up to about 250 g (Text- fig. 3 ). In previous studies, the ratio of water content was con¬ sidered to be a more reliable index of fluid secretion because the two testes of one animal varied less in water content than in weight. However, the increment in weight was more useful in the present experiments because it gave an absolute measurement of the fluid retained in the seminiferous tubules and rete testis, and if multiplied by the concentration of spermatozoa in the fluid, yielded an estimate of sperm production. the EDL to the control unligated testis (Setchell, 1970 (Setchell et al, 1971) . A similar effect, but with a different time-course, was observed here after heating the testes of rats to 41°C for 1 or 1^h r. This temperature is about 4°C higher than deep body temperature for rats but was chosen as the lowest temperature compatible with satisfactory anaesthesia and recovery, although it is still somewhat above threshold for damage to the rat germinal epithelium. Nevertheless, it is close to the tempera¬ ture to which the rams were exposed (Setchell et al, 1971) and it is at least possible that rat testes could be exposed to such temperatures under natural conditions. By these criteria, the higher temperatures applied to rats by Chowdhury & Steinberger (1964 , 1970 (Bligh, 1966) . There is an abrupt change at 41°C in the physical characteristics of mixtures of water and 1 ;2-dipalmitoyl-L-phosphatidylcholine (Chapman, 1972) and lipids similar to this compound are major constituents of the phospholipids of most mammalian cells including those of the testis (Oshima & Carpenter, 1968) . Other work on testicular blood flow (Waites, Setchell & Fowler, 1968; Waites, Setchell & Quinlan, 1972) The sperm concentration in the rete testis fluid of rats falls much sooner after heating than in rams in which normal numbers of spermatozoa appear for about 20 days (Setchell et al, 1971 ). In the rat, normal concentrations of spermatozoa were found in rete testis fluid for between 6 and 10 days after heating the testis; thereafter, the concentration began to fall. This indicates that heat must destroy some late spermatids and developing spermatozoa. Clermont, Leblond & Messier, 1959 (Setchell et al, 1971 The continued secretion of fluid of normal characteristic composition during the period of low sperm concentration after heating and the known secretion of almost sperm-free fluid in young animals emphasize that fluid secretion is independent of complete spermatogenesis, although it is obviously an essential part of sperm production.
The absence of any clear-cut effects of unilateral castration conflicts with the results of Grant (1957) , who recorded a 50% increase in volume of the remaining testis in mature rats 21 days after unilateral castration. More recently, Shellabarger (1963) found that the remaining testis did not hypertrophy after uni¬ lateral castration and Liang & Liang (1970) found a significant but minuscule increase in weight. We cannot explain the difference between Grant's results and the others, but it would seem that the majority opinion is that the adult rat appears to be similar to the rabbit (Lipschutz, 1922) but different from the ram in which hypertrophy of the remaining testis does occur after unilateral castration (Voglmayr & Mattner, 1968; Hochereau-de Reviers, 1971 ; and our own unpublished observations).
